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Background: Recent advances in real-time 3D volumetric color flow Doppler (3D-VCFD) make it possible to quantify mitral regurgitation (MR) 
volume by measuring and subtracting aortic stroke volume (SV) from the volume of mitral inflow in an automated manner. The present study is to 
explore the feasibility and accuracy of automated quantification of MR by 3D-VCFD, comparing with cardiac magnetic resonance (CMR) imaging as a 
reference, and to investigate the quantitative difference of MR by 3D-VCFD and 2D PISA methods in various MR subgroups.
methods: One hundred fourteen patients with more than moderate degree of MR on transthoracic echocardiography (TTE) were enrolled 
consecutively. MR volume was measured by (1) 2D proximal isovelocity surface area (PISA) method. Then, (2) 3D-VCFD was subsequently obtained, 
and dedicated software was used to quantify the MR volume. In 28 patients who underwent concurrent CMR, the MR volume was also quantified 
using (3) phase contrast (PC)-CMR. All the study was performed within same day in each patient.
results: Automated MR quantification by 3D-VCFD was feasible in 104 of 114 patients. In CMR subgroup, correlation and agreement between PC-
CMR-measured MR volume and 3D-VCFD MR volume is better than 2D-PISA (r=0.93 vs. 0.42; 2 standard deviation=24.0ml vs. 65.1ml). In total MR 
patients, there was modest correlation (r=0.48, p<0.05) between MR volume measured by 3D-VCFD and 2D-PISA. In different MR subgroups divided 
by etiology (functional vs. organic), jet direction (central vs. eccentric), and jet number (single-jet vs. multi-jet), “functional, central and single-jet 
MR subgroup” showed better correlation (r=0.58, 0.62, and 0.54 respectively) between 3D-VCFD and 2D-PISA method, than “organic, eccentric and 
multi-jet MR subgroup” (r=0.40, 0.29, and 0.22 respectively).
conclusions: Automated quantification of MR by 3D-VCFD is feasible and more accurate compared with 2D-PISA method. MR volume 
quantification by 3D can be more useful than 2D, especially, in the subgroups of organic, eccentric and multi-jet MR, whose MR quantification by 2D 
PISA method are prone to errors due to its innate limitations.
